of frequent changes in the location of the mixer generally precludes the use of charging machinery, by which some economy is sometimes effected on large work, so that the saving in labor over hand mixing is only that due to turning and mixing the concrete. Against this must be placed the interest on the original cost, depreciation and operating expenses of the machine mixer. Where only a small quantity of concrete is to be mixed per day, these charges may be greater than the cost of mixing by hand.
At Harrisburg, Pa. (Eng. Rec,, Oct. 15, 1904), experiments with a machine mixer in a section requiring 0.34 cu. yd. of concrete per foot showed no economy by the use of a machine. At Louisville, Ky., where a large number of concrete sections varying in size from 2 to 15 ft. in diameter were built in 1907 to 1910, a very large proportion were constructed by the aid of concrete mixers, even down to those about 4 ft. in diameter. It is questionable, however, whether on these smaller sizes there was any economy over hand mixing. As a rough general statement it may be said that very often machine mixers may be found economical where the amount of concrete to be mixed is in excess of 20 cu. yd. per day. This, of course, assumes that working spaces are sufficient to permit efficient handling of the machine.
The process of mixing by hand may be performed in a number of different ways. Sand and cement may be mixed dry, spread upon the stone evenly and water applied, after which the mixture is turned, or the cement and sand may be made into mortar which is spread upon the stone and the mass turned and mixed. In the latter case the mortar is mixed separately in the mortar bed, the cement and sand being mixed dry until they are thoroughly incorporated and the mixture is of an even color throughout. Water is then added and the mixture still further turned over with shovels or stirred with long-handled hoes, before spreading on the stone.
For measuring the materials it is convenient to provide bottomless boxes of proper sizes, handles being provided at the corners by which they may be lifted after being filled. Under some conditions, however, it may be possible to calibrate the wheelbarrows and thus proportion the amount of sand and stone by taking a specified number of wheelbarrow loads of each. The batch which has been found most convenient and customary to mix is one which takes a barrel of cement and amounts to 20 cu. ft., more or less. It is not usual to measure the cement separately, but the amount both as to volume and weight which a barrel is assumed to contain is specified. As there is a ereat